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Abstract
B ackgrou nd: Manual Therapy applied to patients with non specific neck pain has been investigated several times. 
In the Netherlands, manual therapy as applied according to the Utrecht School of Manual Therapy (MTU) has not 
been the subject of a randomized controlled trial. MTU differs in diagnoses and treatment from other forms of 
manual therapy.
M ethods/D esign: This is a single blind randomized controlled trial in patients with sub-acute and chronic non 
specific neck pain. Patients with neck complaints existing for two weeks (minimum) till one year (maximum) will 
participate in the trial. 180 participants will be recruited in thirteen primary health care centres in the Netherlands. 
The experimental group will be treated with MTU during a six week period. The control group will be treated with 
physical therapy (standard care, mainly active exercise therapy), also for a period of six weeks.
Primary outcomes are Global Perceived Effect (GPE) and functional status (Neck Disability Index (NDI-DV)). Second­
ary outcomes are neck pain (Numeric Rating Scale (NRS)), Eurocol, costs and quality of life (SF36).
D iscussion: This paper presents details on the rationale of MTU, design, methods and operational aspects of the 
trial.
Trial registration: ClinicalTrials.gov Identifier: NCT00713843
Background
Neck pain is one of the most common complaints of the 
musculoskeletal system.
A pproxim ately two th irds of the population  will at 
some point in their life experience neck pain [1]. Preva­
lence rises with age in both sexes and is highest at ages 
between 50 and 59. In general women suffer from neck 
complaints twice as often as men.
Prevalence of neck com plaints is betw een 10% and 
15% [2]. In  the N etherlands, the po in t prevalence in 
absolute figures, calculated in the year 2000, am ounted
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to 594,000 males and 1,013,700 females registered with 
chronic neck complaints [3]. Systematic reviews showed 
a considerable heterogeneity in prevalence of neck com­
plains. Fejer et al found a range of the one-m onth pre­
valence from  15.4% to 41% [4]. Hogg-Johnson found a 
range from  15.4% to 45.3% am ong adults, interfering 
w ith  activities ranged from  7.5% to 41.5% [5]. Bot 
showed an incidence of 23.1 per 1000 person-years of 
neck sym ptom s in a D utch national survey of general 
practice [6].
The total costs related to neck pain in the Netherlands 
added up to approximately 668 million Euros in 1996. 
D irect m edical costs am ounted  to 160 m illion Euros 
(23% of the total costs related to neck complaints) [2].
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Allied health  care (such as occupational therapy and 
physical therapy) made up the largest proportion of the 
direct costs (84%) [2]. As such, neck pain forms a signif­
icant personal and economical problem.
Neck pain can be caused by traumata (specifically traf­
fic accidents), infections, tum ours, congenital defects 
and inflammations; however in many cases it is not pos­
sible to determ ine the underlying cause. In these cases 
neck pain will be regarded as 'non-specific neck pain'.
In case of acute neck pain the general p ractitioner 
(GP) will usually not take immediate action. Pain medi­
cation m ight be prescribed [7]. Research by Vos indi­
cates that 51% of patients having neck pain are referred 
to physical therapy or manual therapy [7].
These figures may differ internationally because of dif­
ferent referral policy.
If the com plaints are persisten t (for six m onths or 
longer) it appears that the average discomfort perceived 
will remain fairly stable [8]. It is clinically and econom ­
ically relevant to ensure that patients do not end up in 
this chronic phase.
Level of evidence manual therapy
In 2004 G ross et al m ade a m eta-analysis of R ando­
mized Controlled Trials (RCTs) in which the effect of 
m anipulations and m obilizations for m echanical neck 
com plaints was investigated [9]. In  cases of a single 
manipulation session or several sessions (3 to 11 weeks) 
of manipulations or mobilizations compared to a control 
group or when m obilizations were com pared to other 
forms of therapy, moderate evidence was found that this 
gave no results in the short term  for acute, sub-acute 
and chronic mechanical neck problems.
W hen m anipulation and mobilization were compared 
to withholding treatm ent, the results showed a tendency 
towards a positive effect of m anipulation and mobiliza­
tion. Mobilisation and manipulation compared to placebo 
or control groups showed a nonsignificant result [9].
T heir conclusions w here th a t the evidence did no t 
favour manipulation and/or mobilisation done alone or 
in com bination w ith various o ther physical m edicine 
agents; w hen com pared  to  one o ther, n e ith e r was 
superior.
As for the costs of care, there was moderate evidence 
th a t m anual therapy  was less expensive th an  o ther 
forms of care in acute, sub-acute and chronic neck com­
plaints w ith or w ithout headache or cervical radicular 
signs [9].
In 2007, Vernon et al published a systematic review of 
applying manual therapy in cases of neck pain [10]. Lit­
tle evidence was found about the application of manual 
therapy  for acute neck pain  (existing less th an  four 
weeks) [10]. There was m oderate- to high-quality evi­
dence th a t sub jects w ith  chron ic  neck pain  show
clinically im p o rtan t im provem ents from  a course of 
spinal m anipulation or m obilization, using intragroup 
changes [11]. The Task Force on Neck Pain stated that 
m anual therapy  or exercise therapy  was n o t clearly 
superior to one other in either short- or long-term [12].
In some countries manual therapy has been included 
in the guidelines for treatm ent of neck pain [11].
In summary, reviews showed tha t m anual therapy is 
an effective m ethod (intragroup changes)(specially in 
sub acute and chronic neck pain) but compared to con­
trols there is in general no clear evidence tha t one of 
them is superior (intergroup changes).
Research in the Netherlands
In the Netherlands, the effectiveness and cost-effective­
ness of trea tm en ts w ith m anual therapy and physical 
therapy (PT) compared with counselling of the general 
practitioner (GP) for non-specific neck pain was investi­
gated in a RCT [13].
M T consisted of mobilizing techniques as described by 
Van der El en Di Fabio [14,15]. Low-amplitude, high­
velocity thrust techniques were not applied. After seven 
weeks, perceived recovery was 68% for MT, 51% for PT 
and 36% for GP treatm ent. M T scored statistically sig­
nificantly better than the other interventions. PT scored 
better than GP, although this difference was non-signifi­
cant. A t one year follow-up there were no statistically 
significant differences between the groups for pain and 
im pedim ent (global perceived effect after one year 72% 
MT, 63% PT and 56% GP) [16]. M T was significantly 
more cost-effective than treatm ent by the GP and physi­
cal therapy [17]. The total costs per patient, including 
absence from work and costs of health care utilisation, 
amounted to €447 for MT, €1297 for PT and €1379 for 
GP.
In later research by Pool et al m anual therapy (MT) 
was com pared w ith exercise therapy  w ith behaviour 
graded activity (BGA) in people w ith neck com plaints 
[18]. Pool found neither clinically relevant nor statisti­
cally significant differences. 89.4% in the BGA group 
and 86.5% in the MT group showed positive global per­
ceived effect after 52 weeks.
So, although the system atic reviews did no t clearly 
show an effect of m anual therapy  for neck pain, two 
D utch studies found that manual therapy is more cost- 
effective than  physiotherapy and GP counselling, and 
equally effective as an extensive exercise therapy with 
behaviour graded activity programme. However, in both 
Hoving's and Pool's studies other forms of manual ther­
apy than MTU were used [13,19].
Manual therapy according to the Utrecht School (MTU)
M TU is based on assessing the patient's individual pre­
ference of functioning by documenting and interpreting
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their natural asymmetry in anatomical form, posture and 
movements.
The normal asymmetry and variability of hum an form 
and movement function have been specified in research 
[20-26]. These studies showed tha t m any m ovem ents 
are carried  ou t asym m etrically. T hese asym m etrical 
form s can be related  to  the asym m etrical m ovem ent 
function.
In addition to the general diagnostics, M TU is charac­
terized by specific diagnostics. By means of this specific 
manual-therapeutic analysis the individual preference of 
functioning model of the patient is drawn up through 
docu m en ta tio n  and in te rp re ta tio n  of the individual 
asym m etry in  form , postu re  and m ovem ent [27,28]. 
Some explanations of the measurements and movements 
are: (preferred) hand folding; (preferred) arm  folding; 
which eye is master eye; leg use in (preferred) kicking of 
a ball. The purpose here is to  describe the  optim al 
direction and position of m ovem ent axes for all joints 
according to this model.
W hen com posing this m odel, firstly the  individual 
characteristics (a num ber of p referred  m ovem ents, a 
num ber of asymmetrical aspects of posture and form ) 
are assessed. D ocum entation, notation and in terpreta­
tion  of these characteristics take place according to a 
protocol.
The objective of M TU  is to optimise the positioning 
of movem ent axes in the joints. To achieve this, three­
d im ensional m ovem ents in the jo in ts  are executed 
repeatedly. To purpose fully position  the m ovem ent 
axes the therapist should (repeatedly) perform  passive 
joint movements with low velocity and high accuracy. In 
add ition  to  exam ining  the individual p reference of 
m ovem ent, exploratory exam ination is carried out to 
recognise possible red flags and to determine the treat­
m ent indication.
Treatm ent is based on preferred movements found in 
the patient and the interpretation according to the pro­
tocol of these movements and not on the complaint of 
the patient. It is executed by applying passive articular 
m ovem ents in the spinal jo in ts and the jo in ts of the 
extremities. During this process physiological joint lim­
itations are carefully observed; traction or high-velocity 
m ovem ents will no t be applied, as may be the case in 
other forms of manual therapy [29].
The diagnostic examination of other forms of manual 
therapy focuses on jo in t function, stability, m ovem ent 
patterns, range of movement, and the severity of disor­
ders [30]. To diagnose the patients complaints, palpation 
of passive accessory and passive in tervertebral m ove­
m ents are used. The results yield information as to ten­
derness (pain), re s tric ted  in te rsegm en ta l m otion  
(stiffness), and spasm (muscle tension) [29-31].
In  general, o ther m anual therapies, as described by 
Veen et al, are directed prim arily to  the com plaints of 
patients, particularly the main complaint [29,32].
Trial Objectives
The prim ary objective is to  com pare the sh o rt-te rm  
effectiveness (7 weeks) and long-term  effectiveness (52 
weeks) of M TU  w ith physical therapy in patients with 
sub-acute and chronic neck pain w ith regard to global 
perceived effect, functioning and pain.
The cost-effectiveness of m anual therapy com pared 
with physiotherapy will also be evaluated.
Methods/Design
Design and setting
This research is a single-blinded randomized controlled 
trial w ith cost-evaluation. A central research centre is 
set up in  the R adboud U niversity N ijm egen M edical 
Center, the Netherlands, housing a central investigator, 
an advisor, an independent physician, a statistician and 
a blinded research assistant entering data.
There are twelve locations where patients are treated. 
All of these are primary health care centres for manual 
and /o r physical therapy. Each local centre will have a 
m anual therapist, a physical therap ist and a research 
assistant.
Ethical approval
Ethical approval was obtained from the Medical Ethics 
committee CM O Arnhem-Nijmegen (NL21128.091.08).
Inclusion and exclusion
Males and females aged between 18 and 70 years having 
neck pain for at least two weeks and with the last epi­
sode started at m axim um  of 52 weeks ago are eligible. 
Neck pain is the prim ary pain at the time of inclusion 
and m ust be provoked and reproduced as m echanical 
neck pain by movement or posture of the neck. Partici­
pants may have cervicogenic headache and radiation to 
the elbow. Exclusion criteria are: presence of red flags 
such as specific neck pain caused by cervical radiculopa­
thy, entrapm ent neuropathy, myelopathy, unexplained 
fever, unexplained weight loss, nocturnal persistent pain, 
general malaise [33]; surgery of the cervical spine; preg­
nancy; whiplash traum a (in the past or recent, as cause 
of the complaint); physical conditions seriously im ped­
ing treatm ent (such as am putations, being w heelchair 
bound, illness); insufficient knowledge and command of 
the Dutch language for answering the questionnaires (to 
be judged by the research assistant); therapeutic trea t­
m ent for neck pain in the previous three m onths such 
as physical therapy, m anual therapy, osteopathy, chiro- 
practics and acupuncture.
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Sample size
The sample size is based on one of the two primary out­
come variables, Neck Disability Index (NDI) and Global 
Perceived Effect (GPE). The GPE is chosen, because this 
outcome variable needs the largest group of participants. 
Previous studies have shown that the effect of manual 
therapy on GPE is 68.3% [13] and 70.1% [18].
A 20% difference on the GPE scale is considered clini­
cally relevant. Based on a  = .05 and an 80% power (b =
0.2) 76 participants per intervention group are required.
W ith regard to prospective drop outs (15%), 90 parti­
cipants per group will be recruited in this trial. A similar 
sample size was used in previous research [19,34,35].
Interventions
MTU (experimental intervention)
D uring the first co n su lta tio n  the m anual th e rap is t 
enquires about the complaints of the patient. The m an­
ual th e rap is t conducts a n um ber of m easu rem en ts 
according to protocol, thus registering the natural asym­
metry in form, posture and movement (see figure 1).
By means of an interpretation according to the proto­
col the  m easu rem en ts are tran sla ted  in to  p referred  
m ovem ents in the  patien t's  joints. D uring trea tm en t 
these preferred movements are executed by the manual 
therapist in the patient's joints. The treatm ent techni­
ques used by the manual therapist are very gentle mobi­
lizations, w ithout high velocity th ru st techniques and 
are in general painless. In M TU it is com m on to give 
advice and recommend exercise.
A treatm ent session lasts between 30 and 60 minutes. 
In  th is  tr ia l tre a tm e n t is rep ea ted  after one or two 
weeks. The maximum number of sessions is six.
The m anual therapist has a m inim um  of five years of 
working experience.
Physical therapy (comparison intervention)
At the first appointm ent the physical therapist enquires 
about the complaints. The physical therapist conducts a 
com plain t related  function  exam ination, after w hich 
treatm ent goals are determined. T reatm ent can consist 
of active exercises, m anual traction  or stretching and 
m assage. The aims of exercises are im provem ent of 
strength, mobility and movement coordination. Specific 
manual mobilization techniques, known as manual-ther­
apeutic techniques, are not a part of physiotherapeutic 
treatm ent. Treatm ent sessions take place no more than 
twice a week with a maximum of nine sessions; session 
duration is approxim ately 30 m inutes. In each session 
the physical therapist will spend a m inim um  of twenty 
m inu tes on active exercise therapy  com bined  w ith  
instruction.
To prevent overlap with MTU, physical therapists are 
selected who are not (also) trained as manual therapists 
or have started this training.
The physical therapist has at least five years of work­
ing experience.
Figure 1 contains the description of the experimental 
and control intervention.
Co-interventions
During the intervention period of the trial, participants 
will not receive treatm ent other than the ones allocated. 
Patients are free to use medication prescribed either by a 
physician or of their own choice. Participants are allowed 
to w ithdraw from  the treatm ent at any time. C ontinua­
tion of the treatm ent and co-interventions are registered.
Outcome
In  the choice of prim ary and secondary outcom e the 
ICF (International Classification of Functioning, Disabil­
ity and H ealth) com ponen ts have been taken  in to  
account. These cover the following categories: bodily 
functions, anatomical properties; activities and participa­
tion; external factors; personal factors [36].
Primary outcome
Global Perceived Effect (GPE) m easures overall 
im provem ent or worsening. M easuring of GPE will be 
done by scoring a 7-point ordinal scale (ranging from 
m uch worse to com plete recovery) [37,38]. The GPE 
measures patient subjective global improvement and has 
a high face validity [39]. In routine clinical practice it is 
im portant, since it would not make sense to classify a 
patient as improved or deteriorated against the patient's 
own personal assessment [39,40]. Functioning is the sec­
ond primary outcome. The Neck Disability Index Dutch 
V ersion (NDI-DV) is a questionnaire  conta in ing  10 
item s. All item s are related  to  daily function ing  and 
functions. The m axim um  score is 50; the higher the 
score the more limitations. Validity and reliability of the 
NDI are good [41,42] and so is the responsivity [42-44]. 
Secondary outcomes
To assess neck pain intensity the Numeric Rating Scale 
(NRS) will be used. This scale (11 points) measures the 
pain intensity experienced by the patient in the previous 
week. D alton et al argued for standardization of pain 
m easuring by m eans of the 11-point N um eric Rating 
Scale (NRS) [45]. The Visual Analogue Scale (VAS) and 
the NRS are the  m ost cited  pain  m easures, largely 
because they are simple to use. The NRS is a sensitive 
instrum ent, comparable w ith the VAS [46,47] or more 
sensitive than the VAS [48]. The NRS has been chosen 
on the basis of adm inistrative aspects ra ther than  for 
statistical power. It has been proved to be more compre­
hensible for patients [45-47,49,50]. Also the NRS is valid 
for verbal patient questioning [51].
The general health questionnaire (SF36) will be used 
to put together a detailed health profile on the basis of 
scores on eight h ealth  d im ensions as well as a sum  
score on both physical and mental health [52].
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Item MTU (Experimental) PT (Control)
Interview and clinical tests. Yes Yes
cc
<D
O
O
Test and measuring of total mobility Yes, only to evaluate the treatment Yes
Testing muscle tension No Yes
o
«-4—»
Testing muscle strength Only in case of expected neurological entrapments Yes
t/2
o
Ö
Testing coordination No Yes
b0
cd
Q
Analysing individual preference of 
movement Yes No
Analysing asymmetric posture and 
movements Yes No
Planning and intervention of the 
treatment Yes Yes
Active exercise to increase total 
mobility
Only to stimulate the 
function Yes
Active exercise to increase muscle 
tension in neck and shoulder muscle No Yes
tX 
03
U
o
Active exercise to increase muscle 
strength No Yes
o
l-l
a.
Active exercise to optimize stability No Yes
o
-4—»
3Ü
Dh
Active exercise to optimize 
coordination No Yes
Massage therapy No Yes
U
J=!
H
passive angular arthrokinematic three 
dimensional mobilizations of the 
joints
Yes No, only global mobilizations
Treatment of total body function Yes Is not common
Informing and advising the patient Yes Yes
Evaluation of the treatment Yes Yes
Ending treatment Yes Yes
Figure 1 Shows the differences of the intervention between the experimental group MTU (Manual therapy Utrecht) and the control 
group PT (physical therapy).
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Table 1 Tim ing of measurements
measurements Baseline T0 T3 T7 T13 T26 T39 T52
In- and exclusion X
Demographic data X
GPE X X X X X
NDI-DV X X X X X X
NRS pain X X X X X X
SF-36 X X X
Side effect X X X
EuroQol5D X X X X X X
Costs X X X X X X
GPE = Global Perceived Effect (7-points scale); NDI-DV = Dutch version Neck Disability Index; NRS = Numeric Rating Scale for pain; SF36 = short form -36 quality 
of life questionnaire
The EuroQol5D is a standardized, non-disease-specific 
instrum ent for describing and valuing health states. It 
has the additional possibility of converting the descrip­
tive data into values for economic (cost-effectiveness) 
analysis by linking patients' health state descriptions to 
empirical valuations of health states obtained from the 
general population  [53]. EuroQol5D is simple to use, 
valid, responsive to change and reliable instrum ent for 
group com parisons [54-56]. The EuroQol5D is a two- 
part instrument. Part one records self-reported problems 
on each of five 'domains': mobility, self-care, usual activ­
ities, p a in /d isco m fo rt and anx ie ty /depression . Each 
dom ain is divided into th ree levels of severity co rre­
sponding to  no problem , som e problem  and extrem e 
problem. Part two of the questionnaire records the sub­
ject's self-assessed VAS rating of health.
Participants are to fill in questions about (partial) dis­
ablem ent/return to work (if applicable), use of analgesic 
(types of and quantities), medical consultation during 
treatm ent and follow/up, costs and side effects [57,58].
The patient will fill in the questionnaires at baseline,
3, 7, 13, 26, 39 and 52 weeks after treatm ent has started 
(see table 1).
Procedure
Recruitment
The GP and therapists will send in patients suitable to 
include. See the flow chart in figure 2 . The GP and 
therapists inform the patient about the aim of the study 
and present an inform ation brochure. If the patient is 
willing to participate in the study, the GP or therapist 
contacts the local research assistant (LRA).
The LRA schedules an appointm ent with the patient. 
The patient will be inform ed again by the LRA about 
the contents and objectives of the study. After this, the 
LRA conducts a diagnostic exam ination according to 
protocol. Training and an instructional DVD is provided 
by the NECKprojectgroup to the LRA to ensure a cor­
rect intake procedure.
The purpose of the intake procedure is to assess inclu­
sion and exclusion criteria. Should the patient be eligi­
ble, he /sh e  is in form ed about how  to fill in the 
questionnaires either digitally or on paper. After signing 
the inform ed consent, random isation takes place. The 
patient receives an envelope with the name and address 
of the (local) therapist that will provide the treatm ent. 
The patient makes an appointment with the therapist in 
a ttendance  and s ta rts  trea tm en t. The LRA has no 
further contact with the patient in relation to this trial.
All questionnaires are sent either digitally or by mail 
to the central blinded investigator.
Randomisation, blinding and allocation 
Block randomisation will take place through the compu­
ter after p re-stra tification  on the basis of prognostic 
aspects for the complaints: level score of the main com­
plaint (scale 10: <7 or > 7) and age (< 40 or > 40 years) 
[59,60].
Four groups are form ed w hich are random ized for 
both  in tervention groups. The random isation  scheme 
will be generated by the central computer. The LRA is 
blinded for the randomisation.
T reatm ent w ith physical therapy and M TU  will take 
place at different locations. The investigator in charge of 
the database has no access to the key of the combination 
patient data - research num ber - treatm ent allocation. In 
the case of missing data the com puter system will auto­
matically generate an email to the participant directly or 
to the secretary of the NECKprojectgroup. The computer 
or secretary will send the patient a standard  rem inder. 
None of the therapists know the patient number(s).
The data from the questionnaires filled in digitally on 
http://www.neckproject.nl are sent directly to the data­
base of the central researcher. The researcher is blinded 
from patients' data and type of intervention. The ques­
tionnaires filled in by hand are sent to a central freepost 
address. These lists are entered into the database by a 
secretary. Loss of data should be prevented by actively 
reminding the patient by email, mail or telephone.
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Figure 2 NECKproject flow chart.
Patients who fill in the forms digitally will autom ati­
cally receive a rem inder by email. Patients who fill in 
the lists by hand will receive them  th rough  the post. 
The secretary will attend to this.
Each trea tm en t sessions will be registered by using 
standard forms filled in by the therapist. By doing spot 
checks the inform ation received about the conten t of 
the treatm ent session will be inspected by the researcher 
from the UMC St Radboud.
Visitations will take place to ensure the therapists in 
attendance are keeping to the research protocols.
Side effects
All side-effects, both reported spontaneously by patients 
and noticed by the therapist, are registered. Any serious 
side-effects are registered and reported to the Medical
Ethic Com mission in charge, according to the rules of 
this organisation.
Statistics
Descriptive statistics
D em ographic data (gender, average age, disability/fit­
ness, duration of complaints, headache of cervical origin, 
use of medication and other items) will be presented.
O u tcom es will be p resen ted  per group (baseline, 
MTU, physical therapy) in mean, standard deviation and 
95% confidence interval.
Multi-variate analysis
An ANOVA will be used to analyze differences between 
conditions per person (within subject) and per group 
(between groups).
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Descriptive statistics will be applied to make a com ­
parison between the baseline data of the manual therapy 
and the physical therapy groups and to assess w hether 
the random isation  has been successful. G roup differ­
ences between the interventions with a 95% confidence 
interval will be calculated for all outcome measures.
The statistical analyses will be carried out according to 
the intention-to-treat principle, whereby the patients are 
analysed in the intervention group in which they were 
originally placed. The differences between groups will be 
tested by ANOVA/mixed model (continuously) and by 
the Chi-Square test for dichotomous variables.
M ulti-variate regression analysis will be used to test 
the influence of the baseline variables on the outcomes.
For the prim ary outcom e m easure Global Perceived 
Effect (GPE) a selection can be made between respon­
ders (positive effect) and non-responders (no or negative 
effect) to the treatm ent received.
The data will be processed by SPSS/SAS statistical 
software.
Discussion
In working w ith local centres, locally approaching the 
GPs by the m anual therapists and physical therapists, 
we expect to be able to  have the required  num ber of 
participants minimally w ithin one year after the start. 
Trial recruitment started in September 2008.
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